Many investigations carried out on mammals, birds and reptiles have shown that some of the synthetic LHRH and their analogues (LHRH-a) have the same biological properties as the natural hypothalamic releasing factors, as these substances will induce oocyte maturation and ovulation in female and spermiation in males.1-7) Similar results have been obtained in female fish such as carp,8) rainbow trout,9) Atlantic salmon,10) goldfish,11-13) medaka,14) ayu,15) plaice and goby,16) Tinca, 17) Hypothalmichtys,18) and Chinese carp. 19, 20) In these fishes, oocyte maturation and ovulation were accelerated after injection with LHRH or its analogue.
Spermiation was also accelerated after administration of LHRH-a in pike,21) carp22) and Atlantic salmon 23) also stimulated spermiation.
The results of a recent experiment by one of the authors (FT) indicated that LHRH-a effectively stimulated spermiation in carp.24)
The purpose of this study was to investigate the early responses of the endocrine system, especially the plasma GtH and androgen changes and the spermiation response, of carp within 24 h after immediate active forward movement. The duration of movement after activation was quite similar to that reported by Ginzburg, 26) and indicated that the spermatozoa possessed a good quality of motility.
The present results suggested that LHRH-a stimulated the secretion of GtH from the pituitary gland within a short time since plasma GtH was already elevated at 5min after injection. Plasma GtH, in turn, stimulated production of the androgens such as testosterone and 11-ketotestosterone, which may eventually control the spermiation process.
Several previous studies have tried to identify the trigger of spermiation.
Takashima et al.24) found that the amount of milt and 11-ketotestosterone in serum were both increased following an elevation in plasma GtH, artificially evoked with LHRH-a injection in carp. However, Yamazaki and Donaldson27) suggested that the spermiation in goldfish was regulated by 17-methyltestosterone and dehydroepiandrosterone. In rainbow trout, it was found that the concentration of 11-ketotestosterone was high in spermiating male28) but very low in females.29) Fostier et al. 30) reported that the quantities of collectable milt in rainbow trout were positively correlated with 11-ketotestosterone levels, but not with GtH levels. Hunt et al.31) analysed serum testosterone and 11-ketotestosterone in rainbow trout after GtH injection and observed early rise in the former Fig. 2 . Histological changes in the gonadotrophs of male carp after LHRH-analogue injection .
A: Before injection, Large (gl) and middle-sized as well as small granules of various sizes (gm) are distributed in the cell, A part of endoplasmic reticuli (e) is dilated . N; nucleus, Large vacuole (v) can be seen.
B: Five min after LHRH-analogue injection, Large and middle-sized granules .
followed by an increase in the later. These results taken together seem to indicate that the testosterone and 11-ketotestosterone play key roles in the process of spermiation. The possibility of involvement of positive feedback system should be also examined.
In conclusion, the present results clearly showed that exogenous LHRH-a can stimulate rapid discharge of stored GtH from the pituitary gland, followed later by androgen production and ultimately, spermiation.
From an aquacultural point of view, the technique used in this study seems appropriate to obtain milt from male carps during the spawning season. 
